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only this case that has usually been contemplated in statements to the form of the contracting vein, from the time of Sir Isaac ewton's investigations on this subject down to present times. le demonstration is also dependent on the supposition that in ses of this kind the influence of fluid friction or viscosity may .thout important error be neglected. It is also to be observed at the scope of the proposition is limited to jets from circular ifices; because, for jets from orifices of other forms than the reular, there is no place that can properly be called the contracted sin with flow along stream lines sensibly parallel.
Let a denote the area of cross-section of the contracted vein here the stream lines are parallel.
Let h be the depth from the still-water surface-level in the stern to the centre of the orifice.
Let v be the velocity at the contracted vein, a velocity which e know in this case must be = ^/2gh.
Let p denote the density of the water, expressed as the mass 3r unit of volume.
Thus we have
Volume per second = a
Mass per second = pa ad therefore,
Momentum per second in direction of the flow = pa - Zgh.
iut the unbalanced force given by the vessel to the water in a orizontal direction in the case shown in fig. 1, when the orifice i in a vertical plate, or when the flow at the contracted vein is orizontal, must be equal numerically to the momentum produced er second*. This is founded on a well-known dynamic principle, nd is easily proved, and need not be demonstrated in detail here. low the reaction force received by the vessel from the water is a >rce the same in amount but opposite in direction. Let this be enoted in amount by K Thus we have
R = pa- Zgh ;
* It is to be understood that the forces referred to in the present paper are cpressed numerically in kinetic units of force, according to the method of Gauss ; : that the unit of force is the force wliich, acting on a unit of mass for a unit of me, will impart to it a unit of velocity.